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Our Responsibility 


HGSeiie stat teoie tie sie 
Year, is a time for review- 
ing our past efforts and a time 
for defining our aims for the 


future. 


More 
forward 


Wie 4A eS ttl ea tacts 


Canadians will go 
overseas, continuing to fulfill 
our obligations and to maintain 
our’already brilliant record in 


Pranee, 


With, thespassino sot seach 
month, with each new develop- 
agrevobbaboeinlads (Casakehviere<Oye irnenh chee 
it becomes more and more ap- 
parent that economical, effici- 
ent administration of essential 
business at home is fully as im- 
POttani,aS- iulhetas vitaleas is 
work 


the of fighting - units 


abroad. 


Every Canadian leaving our 
shores leaves a duty to be as- 
As more 


sumed by some one. 


men are withdrawn from the 
country a greater responsihbil- 
ity is placed upon those who 
stay behind. 


We of the Hydro-Electric 
Power Commission of Ontario 
are engaced: an a eprojeq nn 
direct importance in Ontario’s 
We 


are dealing in an eneray wind 


participation in the War. 


is the very life-blood of many 
iridustries. The present power 
situation serves only to empha- 
size the* sound, policy wities 
aims to bring under the control 
of the people a resource so vital 
to industry—serves only to em- 
phasize more clearly our res- 


ponsibility. 


Our duty, our opportunity, 1s 
We must work harder 
and better at the task at hand, 


clear. 


conscious that we are doing our 
duty in playing our part at a 
time when the full usefulness 


of every individual is essential. 
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Feeder Diversity of Electric Ranges 
By H. B. Pierce 
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Association.— The Editors. 
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N previous discussions of the elec- 
tric range and, its diversity, at- 
tention has been principally directed 
to the diversity or demand factor of 
a group of ranges with respect to 
its relation to the income of the cen- 
tralstation an the main bus bars: 

It will be the purpose of this 
paper to pay more particular atten- 
tion to the effect a load of electric 
ranges has on a given lighting 
feeder; this is, for the larger cities, 
the more important question to-day, 
particularly so as, in these parts of 
the country, where hydraulic power 
is available, it is the primary duty 
of the engineer to keep down plant 
investment and as it will be some 


The effect that a load of electric ranges has on a given lighting feeder 
is a question of growing importance in the West where electric cooking is 
recelving such pronounced attention. 
gation on this subject by the assistant commercial agent of the Washington 
Water Power Company, at Spokane, 
to commercial agents throughout the West. 
for the Spokane Convention of the Northwest Electric Light and Power 


Here are the results of an investi- 


that should prove of timely value 
The article was prepared 


MTT 


tiiMes DElOLe Olmmrancespeaicecalise 
us to experience station peaks re- 
quiring additional investment in 
generator capacity, it will be more 
profitable to consider first the prob- 
lem that immediately confronts us, 
of having to either provide for hea- 
viersieedersyOr ion, aelaroer ium 
ber of feeders, to handle certain sec- 
tions) = where the clectricsrance: 15 
threatening to establish the peak of 
tiem ceder 

In connection with any such dis- 
cussion, it will not be out of place to 
point out what can be done to make 
the individual feeders more efficient. 

(LO, observe the veitect ot electric 
ranges on feeders in Spokane, a set 
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of six feeders was selected for spe- 
cial observation. As the city is geo- 
graphically divided into two sec- 
tions, north and south, three were 
selected for each.. These were not 
selected at random, but were taken 
as follows: | “ 
Ist—One heavily loaded with 
ranges without other distributing 
power load. 2d—One of medium 
range density, without other abnor- 
mal condition. 3d—A feeder as 
‘early. iréesarom, ranges Om -Otuer 
power load as could be found. 
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By Bristol ammeters 
and watthour meters on each feeder, 
it thought data of interest 


could be secured. 


installing 


Was 


The first set of observations was 
taken in the middle of winter to 
determine, if possible, to what ex- 
influenced such load 


tent, seasons 


factors. A similar set of readings 
was again taken in summer to sup- 
plement the first; Set; = [heuresiits 
are shown in Table No. 1 and Table 


May Me 


CUivuvaninevnncennesnesnnceucenoesousoneuvenvensenvnseerensveoveeeeeegeeueegeuteeeeeuareeeceeceeueneceeseveOeUeeDOuDOUSEeDAHVONOOEOEDOCHOUCOEGEEOOEOOEOUEROEOEOOOLANOOE() 
= Table No. 1 = 
= Feeder Number..... 2543 2520 2146 2140 2147 2531 ~ 
= Nata- Gonn- = 
= LOtation mes tes Brown’s Cannon Sacred torium Corbin  zaga = 
= Addition Hill Heart Park Park ~Gollege = 
= No. of Ranges...... 13 39 13 21 uh 6 3 
= KW. HR. Ist week.. 12,800 10,800 11,200 11,600 - 14,800 4,080 5 
= KWo ER ends week.p 11.7008 210) s50 gel Z00gma ey ZOOL 2.400 4,640 = 
= Total KW. HR...... 24,000 21,650 22,400 ° 22,800 27,200 8,720 = 
= LoapD FAcTOR: = 
= Firs Weekir ie, ce. 41.6 36.9 35.8 38 .2 40.1 36.6 = 
= second: Week. a 39.5 37.2 37.0 36.6 37.9 40.4 = 
= For two Weeks...... 40.6 Sie 35.8 38.5 36.8 37.9 = 
2 Table No. 2 = 
= Feeder Number: . = 2543 2527 2146 2140 2147 2531 = 
= Nata- Gonn- = 
= ROCA ION cee ee eae Brown's Cannon Sacred storium, Corbin” ¢zace HI 
= Addition — Hill Heart Park Park College = 
= INomol Ranvesa., a4. ies Se: 17 pas ie S 
= KW, HRy ist week.- 5,440 8,300 7,600 9,200 6,000 2,560 4 
= KW. HR. 2nd week.. 5,640 9,000 7,600 9,600 6,000 2,560 = 
= otal Woy Kee oe ee et 2c0S0 a7 S00 se Lo 200m els SOO mm .O00 5,120 = 
= LOAD FACTOR: = 
= Harst Weekyr vous. os. 36.3 45.4 34.1 27.8 30.7 28.3 = 
= Second Weekes. x... 30.2 42.5 39.7 28.9 33.2 28.3 = 
E Fortwo: Weeks 9 ..= Ord: AS 4 54. 1 27.9 3087 DS ao a 
O Oo 


All of these feeders supply resi- 
dential districts, with practically no 
or shops” tobe considered: 
Each feeder is laid out to handle ap- 
LOORamipercs sate 2.500 


volts, single phase. Many, for geo- 


stores 
proximately 


eraphical reasons, have maximum 
peaks=short of Abig,; butsthis, isthe 
amount of peak originally contem- 
plated. 


The kilowatt-hours observed are 
open to question as the instruments 
were rather large for the purpose, 
so that too much must not be as- 
sumed from the load factors given 
at the bottom of each column. 


It will also be noted that no at- 
tempt is made to measure the range 
demand factor or diversity; this 
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would have been well-nigh impos- 
sible and as the effect of ranges on 
load factor is what is most interest- 
ing, computation of diversity is to a 
certain extent unnecessary. 

(ites tert load=tactor, should 
probably be qualified in this case, as 
the maximum demands from which 
the load factors are computed are 
measured in kilo-volt-amperes and 
power factor arbitrarily assumed at 
90 per cent. But as all of the feeders 
have approximately equal power 
factors, and as these results are not 
to be considered as highly accurate, 
the load factors given are sufficient- 
ly definite for comparison. 

It will be noted that feeders with 
a small number of ranges show 
decreasing load factors as summer 
approaches, while the feeders with a 


large number of ranges show in- 
creasing load factors. One excep- 
tion would appear to be feeder No. 
2140, but as this feeder has an 
amusement park on it during the 
summer months, and was consider- 
ably altered in‘ the spring, it is not 
typical. 

In order to give more accurate in- 
formation on the feeders with con- 
siderable range load, feeder No. 2527 
Wdasestunther eanalyazed= by. -beins 
equipped with more accurate record- 
ing ammeter and by rectifying the 
Bristol ammeterccharts som these 
rectified charts the average daily 
load has been measured by plani- 
meter and laid off for comparison. 
(oee Pies. .2e3 5420, 6, ande/) sihe 
characteristics of the feeder are as 
given here: 


Feeder No. 2527—This feeder supplies a quarter of town located in 
the southern part of Spokane and made up of small frame houses of an 
average size Of cieht or mine rooms, with a few large houses and one 
apartment house, the latter with its eight 6-room apartments, each with 
electric 1ange, being thelarcest single consumer om theiceder he hemes 
are mostly occupied by families of the better grade of office and profes- 
sional men, the average income probably being about $2,400 per year. 


R@LUOCUUOCCUCOCLCCUCUOULCCUULOL CCU CULOCLUCOLUCOOCUCOCUOCOCUCOCCULOOCLCLOLCOCOLUCCULLUCOCC COOOL COLOR CCULLL COPEL CODE OCORLEOOe COOOL UCOLLLOOPAL COCALO LEE ULLAL Ebi 
= Residence Data = 
= FLotalenuinibercolsresiGd@ en ee sey eames, te ent ea eer a 643 = 
= Lotlinum ber Olecleetr ie; Gat) Cesc engeies sou coh een de 53 = 
= ‘rotal.capacit yaconiecteds in fan geste 5.5.8 hau ki neetes. oanebenee 303.3 K.W. = 
= Rotaiiiinibern oO melectric water Nea ters. ste srttrt eench ae 29 = 
= ‘Total capacity, electric-water heaters». .)6s5s Red hc ears 24 200K W- = 
= Wotalenwmbervor tra nsltoniniersio st. a ee Geet. ee ee eae 44 = 
= MotalCA DACh ys TEANSIOMIIETS4 «aren a eee SS dP Siar eee, 437.5 K.V.A. = 
= Daily Load Data Average Maximum = 
= K.V.A. K.V.A. 2 
= Garcia Viewers 79 s.cenc ees vate ee een Sees 59.0 LOO = 
= IN esta beastie aie ae Sn ONG a SE as Sn Dos a 62.2 Ole = 
= GSR avo boty ais alt Oe eee het gy os men ose ete ie ee aT 69.3 107.0 = 
= Wednesday. chet pe anne he A rere eee ol Oe 68.4 107.5 5 
= PGES CLC ord. A eae eee Sie ert eect ek ae 61.8 9723 = 
= | EN Fe erate Rg are, Rn AU he ava ORR 63.7 Le 2 = 
= SECA ys ooo kee tne Es ork eh a 66.3 1250 = 
E Ta RU ol "go Teo ee ROR DS el ai Le UP ea naP NS Par Se PS en Dee See sta 64.4 = 
: WWieellncappare mt load actOins: xxace 4 uasleg tate ence omen ere Sino percent = 
MATRTRIMTTTTT CCC CCC 
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It will be noted that it is charac- 
teristic of these curves that there is 
a night load of something over 
40 KVA. on every night and that the 
valley between the 6 o’clock peak 
and the 9 o’clock peak approaches 
the same This can be 
accounted for by the water heater 
load which is practically entirely cut 
off the range peaks, as each water 
heater 1s on a control switch that 
prevents its being used when the 
Gvetwol etic sralioerds ea lives emilaic 
water heater load, therefore, ac- 
counts for over half of the 40 KVA., 
the balance is made up of all-night 
lighting and feeder losses, transfor- 
mer iron losses and meter losses. 


Deductine™ thiss 207 KV Awwithean 
additional KVA. for lighting from 
tie 1aneestat meer peak, 110/- onan we 
We BCU danetalanoe, pealWwnOr 0/10 
NV AP eae U0 ipieemn ednesday, 
which, compared with the connected 
load oie 303 21 QVe een sranoe «capa 
City, -sives a demand tiactorsot 4.5, 
checking with the results formerly 
SCCULCH ED yet lesauLnOr (sccm al Waly, 
Proceedings, -August,. 1916, page 
1213), which would indicate that 
with 53 ranges, the poorest demand 
factor probably would be 4.2. 


minimum. 


Now to consider the effect of our 
feeders iim Wem Mc ata Uitte: mul beats 
estimated that in a very few years 
the territory now fed by this one 
teeder will have six times the pres- 
ent range density, that is, 318 ranges 
with 1,820 KVA. connected. Should 
this be handled by six distinct feed- 
erenat. presctitweapactt Vitec Clear. 
that the characteristics of the feed- 
ers would be quite similar to those 
of the feeder now supplying the ter- 
ritory, with the exception that the 


lighting and ironing peaks would be 
about L.6 as large as-at presemia ame 
annual peak would occur in winter, 
when the range peak and lighting 
peak coincide. 

Thee winter peale for this geeder 
£93227 eV Jo “eleei nic 
ranges, which with 3.9 demand fac- 
tor (see A.LLE.E. Proceedings, Aug- 
ust, 1916), would mean a maximum 
range load of 60 KVA,., leaving 133.2 
KVA. for lighting and losses. 

Takine-voné-sixth, Ob tits sthere 
will be little improvement in diver- 
sity of lighting due to increase im 
number of consumers. We get a 
lishtine and loss load-of 22.2, KVae 
and a superimposed peak of 67.5 
KVA. due to ranges, giving a total 
onronly 89.7 sKwW Aen torsthemanmiucue 
maximum demand of the feeder, 
less than half its capacity. 


Taking one-third of the district to 
a feeder, we would have a lighting 
and losses load of 44.4 KVA. which, 
with a load of .106 ranges of 607 
KVA. capacity and demand factor 
47, would be increased by 129.1 
KV Asto aload-ot 17325 KV A aac 
is within the capacity of the feeder. 


was with 


It we So a step. turthervandamice 
only one additional feeder, we find 
that our lighting and losses load be- 
comes 66.6 KVA. and our 159 ranges, 
with. =910> KAVA oF Ecapaqinyaeane 
demand factor of 5.2 gives a total 
peak of 241.6 KVA\ which arteeder 
of slightly larger size and only shght 
additional expense could handle. 


It would appear in so far as feed- 
ers are concerned, the excellent di- 
versity of thé electric range swim 
make it possible to handle very 
considerable loads with only shght 
increases in feeder investment. 
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Electric Fans for 
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By F. F. Espenschied 


OQ many people the use of an 

electric fan in the home during 

the cold months of the year appears 

ridiculous, and in our climate the use 

of fans even in summer is relatively 

unimportant due to the limited per- 
fodsotpextnemesneat. 


Experience has shown, however, 
that the ordinary portable fan should 
be used in this climate more days, 
and over longer periods during the 
heating season than during the 
warmer months of the year. We 
Lett OmtnemUucemOleth cma heed: seed i 
auxiliary to the usual steam or hot 
water radiator. 


The so-called coil radiator heats a 
room by “convection,” that is, by 
heating the air immediately about it, 
causing the warm air to rise up 
along the walls, cross the ceiling and 
return when cooled to the base along 
the floor. The hot water radiator, 
with its relatively large surface and 
low temperature moves a large vol- 
ume of air at a slow rate—the hot- 
ter the radiator the more rapid the 
air circulation. The man who smokes 
can easily demonstrate this air cir- 
culation in a closed room. 


The radiator is used for the pur- 
pose, not of staying hot, but for the 
purpose of giving up the heat con- 
tained in the hot water or steam, to 
the air in the room. The more rapid- 
ly the heat is removed from the radi- 
ator by the air, the more rapidly the 
steam or water circulates, and here 
is one of the chief points in heating 
efficiency. 


Tests have demonstrated that 
rapid water circulation in a boiler is 
necessary to high efficiency—fur- 
nace gases must sweep over the fur- 
hace interior rapidly, water must 
travel rapidly and freely over the in- 
terior of the water container to ob- 
tain the ¢ereatest efficiency. -Lhe 
same reasoning applies to the radia- 
tor—rapid air circulation is neces- 
sary to remove the already heated 
film of air from the coil surfaces. 
The capacity of a given coil to heat 
a given room depends largely on the 
rapidity of air circulation. Many 
heating systems are found too small 
during severe weather—due to in- 
sufficient surface with normal circu- 
lation and it is in such cases and at 
such times that an artificial speeding 
up of the air circulation is most ne- 
cessary. 


The results to those who have not 
tHedsit; of forcing a drait> oteair 
against and up through even a warm 
radiator in a cool room’ will be 
found surprising. Air circulation is 
speeded up, water circulation like- 
wise, the radiator gives up its heat 
Guickereand, the: air in the room as 
better mixed and at a more uniform 
temperature throughout. 


hetbest-placestosstatid a taneror 
this purpose is on the floor a few 
feet from the base of the radiator 
and directed slightly upward toward 
the coils to assist the natural air cir- 
culation. 
the best distance and direction can 
be found, but it should be remem- 


By a little experimenting 
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bered that a reasonably high air ve- 
locity well distributed over the coil 
surface, with low or medium speed 
of the fan, is better than a strone 
draft through the coils at one place. 


Hot air furnaces do not so readily 
lend themselves to portable fan as- 
sistance. Such furnaces can, how- 
ever, be made much more satisfac- 
tory by installing a permanent fan 
in the air intake box so as to create 
a slight air pressure at the room 
registers. This will enable rooms to 
be heated) even) on tie snomnally 
“cold” side of the house if the vari- 
ous registers are properly regulated. 
A portable fan placed before a regis- 
ter so as to assist in drawing the air 
out of the register and into the room 
is sometimes useful. 


It might be argued that this win- 
ter fan load is not worth consider- 
ing, but while the individual current 
consumption is small it can be made 
large in the aggregate, and usually 


it is a load off the lighting peak. It 
is entirely possible during some 
months of winter to have the indivi- 
dualeian K.W He. éxcéed the itening: 
K.W.H. and at better load factor. 


The saving in fuel and greater 
comfort in the home will frequently 
remove an apparent need for an en- 
larged heating system—a fan or two 
can be made of surprising use in 
helping the householder over the 
winter heating “peak” and with ac- 
tual dollars saved. 


ltvis the writers belie thaternte 
use of the portable electric fantcan 
and should be worked up to very 
large proportions during this season. 
The fact must, however, be brought 
prominently to the attention of the 
housewives, by proper literature and 
by well-planned demonstrations. Fan 
sales should be as high or higher 
during the Fall than at any other 
time of year in this province. 
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eating in Port 


By V. B. Coleman 


Local Manager, Hydro-Llectric Power Commession of Ontario 


HE Port Hope sub-station build- 

ing is after the plans of most of 

the Central Ontario sub-stations, be- 

ing of brick, with 13-inch walls, a 

reinforced concrete roof and con- 
crete floor. 


There are five windows, 4 by 7 
feet, or a total window area of 140 
square feet, also a pair of double 
doors on the north, 12 feet 6 inches 
by 8 feet 6 inches, or a total area of 


106 square feet. A basement is un- 
der practically the whole structure. 
My only reason for mentioning this 
is that the furnace which formerly 
heated the building is located there, 
and a more important fact that a 
stairway, which is not closed, leads 
from the basement to the main room 
of the sub-station. 


The main room is 18 feet high by 
30 feet by 38 feet, with a total size 
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of 20,500 cubic feet, which is now 
warmed with two 10 K.W. heaters 
and in the coldest weather the oper- 
ators are comfortable in their shirt 
sleeves, but as there was no thermo- 
meter I cannot state the tempera- 
ture. In ordinary winter weather, 
one heater is used and in colder wea- 
ther the different heat switches are 
used on the second heater. 


I might mention that this is a par- 
ticularly exposed building, the room 
being 18 feet high, with unfinished 
brick walls, large doors with a north 
exposure, and 24 tubes with 1%- 
inch holes through the wall near the 
ceiling, with no wires at all in nine 


of these, and the wire varying in size 
from No. 6 to No. 2 in the others. 
There should be taken into account 
the 750 KVA. transformer which is 
maintained at the temperature of 
about 38 degrees centigrade, and 
which helps in no small measure to 
add to the warmth of the building. 


With the coal furnace, which for- 
merly heated the building, in cold or 
stormy weather the men had to go 
around with their overcoats on and 
until last winter there was another 
750 KVA. transformer which was 
used) altérnatéely “with the present 
one. 
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SECOND-HAND METERS 


MLL 


The Commission will be glad to hear immediately from all 
Hydro towns having meters for disposal. We should like to 
have a complete description of the meters you have, giving the 
name-plate ratings on them and supplementing this information 
with as many details as possible as to the age of the meters and 
their present condition. 


Offers will be submitted to you for these meters, based 
upon the facts that develop in each case, or the meters can be 
sent to our Laboratory for appraisal and the adjustment can be 
made after their condition has been ascertained. 


We are particularly desirous of obtaining 10-ampere, 2-wire, 
single-phase, 60-cycle meters, but shall be interested in hearing 
about meters of any other ratings and frequencies. 


HYDRO-ELECTRIC POWER COMMISSION 
OF ONTARIO 


MOTO 
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‘TRe Technical Press — 


Candis by F. F. Espenschied 


lron Wire Transmission for 


Extensions 


1B P. PERRY, eéneral manager ot 
a Sthe *-Central= cGonnecticusr 
Power and Light Company, East 
Hampton, Connecticut, publishes an 
article under the above heading in 
the Electrical World for October 13, 
and=sitice the subject 1s of considér- 
able interest in this province during 
the present time, we draw from this 
article wsOie aiterestinoe cata: sumLt 
seems that in Connecticut, there is a 
state law which compels a company 
LOeseciire tlic. applovalwoim tne otace 
Public wpervice, Comiunissionnapciore 
Permission 
has been secured for certain. 2,200- 
volt extensions. 


iron wire can be used. 


The company has in operation a 
three-year-old iron wire line which 
has stood up successfully and is built 
on 35-foot poles with two-pin cross 
arms and two No. 4 double galvan- 


ized B.Badaronswites. — Lhe. Cost or 


this line, including substantial pay- 
ments for purchase and cutting of 
right-of-way and a small charge 
against engineering, was $517 per 
sande 

The state commission apparently 
was of the opinion that while there 
is no question as to the strength of 
galvanized iron wire, when first in- 
stalled, there is a lability of its rust- 
ing, but the company held that iron 
wire can rust considerably before its 
cross-section is reduced to the point 
where it would be considerably 
They pout. out stharen 
small telephone wire is safe for ten 


weakened. 


or twenty years, the larger wires, 
proposed for transmission purposes 
will, of course, have a longer life. In 
eranting permission for the use of 
iron wire, the Commission demanded 


that the operating company use 
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extra vigilance during the semi-an- 
nual line examinations. 


The article contains several curves 
and tables, which are the result of 
study made by the company to 
ascertain the most economical pole 
spacing for the iron wire line. With 
a given clearance of 18 feet from the 
lowest point of the conductor to the 
ground and using No. 4 bare con- 
ductors, it appears that seventeen 
35-foot poles are required per mile, 
whereas twenty-two 30-foot poles 
must be usedsinatheusame. distance. 
The data also shows that the 35-foot 
poles cost $167 per mile, while the 
30-foot poles cost $178 per mile, 
making the cost of poles for 18-foot 
Gleatance., Oper rcent. scheapersthan 
with the 30-foot poles. 


With No. 6 bare conductors rela- 
tively larger sags would be required 
to keep the tension within safe 
limits. It was assumed that when 
this study was first undertaken the 
most inexpensive line would be built, 
with the shortest poles, but refer- 
ence to the data submitted shows 
that with an 18-foot clearance the 
25-foot pole line of 33 per mile, costs 
considerably more than a 35-foot 
pole line with seventeen per mile. At 
the then existing cost of materials, 
it is, therefore, evident that it 1s not 
more expensive to use No. 4 conduc- 
tors with longer spans than to use 
a ‘small conductor with, shorter 
poles. 


The article concludes with a list of 
conditions under which the Connec- 
ticut Commission approve the use of 


iron wire for rural extension, as fol- 
lows: 

1—Provides that at the regular 
semi-annual inspections required by 
the rules of the Commission, special 
attention shall be given to the in- 
spection of any lines of iron wire 
constructed under the provisions of 
this approval in order to detect and 
correct deterioration. 

2.—Provides the specific lines on 
which iron wire is approved and 
states that this approval shall not be 
construed to cover normal voltage 
in excess of 4,400 volts, except upon 
a certain line at 13,200 volts which 
isnextended to.arquaniy. 


3—The length of span between 
poles shall not exceed in any case, 
IZosteet. 

4—The approval is not to be con- 
strued as authorizing the use of any 
iron wire for poles used jointly with 
any other company or upon poles to 
which are attached other wires of 
petitioner. 

5.—The approval is given only for 
construction that shall be completed 


in the*year 1917. 

6.—The approval is not to be con- 
strued as authorizing the construc- 
tion of the line of poles by petition- 
er in any highway where there are 
already existing two or more pole 
lines carrying wires. 

7.—This provides that the details 
of construction of the lines specified 
shall be in accordance with the June 
Zeal O UATE nO lt. 0 ipstiiemi ins walvamN 
excepteto, tie extent, of thesdetaits 
herein specifically approved may be 
inconsistent therewith. 
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Ise of Dynamite in 


HE increasing shortage of labor, 

combined with increased loads 
on electric light and power systems 
that require new line construction, 
makesmit advisable to utilizere very 
possible labor saving method in 
building overhead lines. The digging 
of the holes for pole lines is always 
a laborious job and has been met to 
a certain extent by use of machine 
drilling outfits mounted on motor 
trucks. Such equipments are expen- 
sive, however, and it is worth while 
considering other means where an 
initial heavy expenditure cannot be 
incurred. 


In a recent issue of the Telephone 
Engiwmeer, J. B. Stoneking describes 
the use of explosives as a substitute 
for digging in various sorts of soil. 
His attention was first called to the 
practicability of the dynamite 
method of hole digging by an old 
miner on some telephone line con- 
struction in Montana, where the men 
were paid a certain sum per hole. 
The soil was a clay loam slightly 
moist, but firm enough to require 
barring in digging the material. A 
bate wasedrivens thirtynciesm 00 
inches) into the ground to make a 
hole“tor the dynanite; irom, 2440 
Y%-pound of which was used per 
pole, generally without tamping, 
but 1n some cases in more compact 
material a short plug of wet clay 
was used. A bridge of earth was left 
over the cavity formed by the explo- 
sion, but a few blows with a shovel 
caved this in, and the debris was re- 
moved from the bottom. A_ good 
hole from 10 to 14 inches in diameter 


and from 3 to.3% isetdeep, when 
cleaned, was obtained, the sides and 
bottom being well compacted. The 
miner was enabled by this means to 
complete nearly twice as many holes 
per day as any other man in the dig- 
ging crew. 


Later trials in different soils have 
shown that what is a good loading 
practice for one condition does not 
always hold true for others, and it is 
necessary to shoot a few holes in 
order to arrive at a correct loading. 


Better results have been obtained 
by removing the top earth to a depth 
of several inches and to the diameter 
of the pole hole desired before mak- 
ing the bore holestor the miyaiamuite: 
his: hassthée eitect Ot mmemeyine mime 
pressure and diminishing the forma- 
tion of the bridge over the cavity. In 
making the holes for the dynamite a 
punch bar driven by thammiers, nan 
earth auger with a long handle, or a 
churn ‘drill? iss -cenerallyamuced: 
although a large telephone company 
uses a specially made hollow pipe 
which is churned up and down, doing 
very effective work eiiethe secu. 
enough water being used to make a 
thin mud. 


For deeper work, up to 6% feet, 
very good holes are made by tying 
small pieces of from one-eights to 
one-half cartridge to a small straight 
lath or stick, starting at the bottom 
end and spacing them about 6 to 12 
inches apart, leaving the last piece 
about 18 to 24 inches below the top 
of the ground. This distributes the 


HE BU baba bacalaN 13 


charge along the entire hole and 
packs the earth tightly against the 
sides, leaving a cavity from 12 to 18 
inches in diameter. Sometimes the 
dynamite is inserted into a long roll 
or cylinder of heavy stiff paper, and 
held in place by sticking pins through 
ie Omapycuttine short sticks “the 
length it is desired to space the cart- 
ridges. Care should always be taken 
not to allow earth to fall into and 
close the hole between the cart- 
ridges, for this has a tendency to 
break the detonating wave from one 
cartridge to another and may result 
in micfires. 

Ordinarily no tamping is neces- 
sary, but for harder material a small 
amount of tamping has the effect of 
confining the gases formed in the 


explosion and forcing them to do 
more work laterally. Tamping gen- 
erally leaves a bridge over the cav- 
ity. By varying the size of the cart- 
mages, the spacine apare alongetie 
hole, and the mount of tamping, in 
a few trial holes the engineer is able 
to obtain a system of loading to fit 
almost any conditions. 

Due to the wide adaptability and 
elasticity of this method of digging 
holes, the quickness, absence of high 
first cost for equipment and over- 
head charges for maintenance, and 
low cost per hole as compared to 
hand labor, it has met) with much 
favor from engineers and contrac- 
tors who have given it a thorough 
trial—Extract from the Electrical 
Review, August 25, 1917. 
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Showing the Public “H 


“lt 4s easy to: take: too much tor 
eranted in respect to the public’s 
electric information,” said a travel- 
imeouman the-orner day. « Recently 1 
noticed in a large electric shop one 
of those motor-driven machines 
which can be attached to various 
hand-operated kitchen utensils to 
transform them into electric labor 
savers. This portable motor outft 
stood by itself without even a des- 
criptive folder near it. 

“Tust then two ladies entered the 
shop. One of them noticed the kit- 
chen motor and inquired of her com- 
panion regarding its use. 

“<T don’t know what it is or what 
it does,’ was the reply, ‘but Pm not 


going to display my ignorance by 
asking a salesman.’ 

“Tt would not have been difficult 
to connect the machine to an egg- 
beater, and mount a card near it 
telling of other helpful things the 
outfit can do in the kitchen. ‘The 
visitor who hesitated to ‘display her 
ignorance’ has much company, and 
it is up to us as electrical business 
men to meet her more than half- 
way in showing what our goods are, 
what they will do and how they do 
it. There never were better rewards 
for the exercise of constructive 
salesmanship than the conditions of 
to-day offer.”—Electrical Merchan- 
dising. 
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Jelinquent Accounts 


By R. C. McCollum 


OME months ago in order to 

secure definite information as to 
the seriousness of the delinquent 
account problem, the following cir- 
cular letter was sent out to a num- 
ber of municipalities: 

“In order that, we may obtain 
some data regarding the difficulties 
experienced by municipalities in col- 
lecting accounts, will you kindly 
the following questions 
based on your records or personal 
observations : 

(1) Is the discount rule importi- 
ally and generally enforced? 

(2) About what percentage in 
liu ber Ob -yOuts customers. all to 
pay in time to secure their discount 
each month? 


(3) About what percentage in 
number of the delinquents are still 
in arrears when the next bill is sent 
out? 


(4) About what percentage of 
consumers 


answer 


are disconnected each 
month on account of arrears? 


(5) When service is disconnected 
on account of arrears, do you make 
a service charge for re-connecting? 


(0) wilave, you .disconmectcdm tie 
same customer for arrears more 


than once? 


(7) About what percentage of the 
total number of accounts on your 
cards 
months’ bills? 


(8) About percentage of 
your total revenue is lost each year 


show arrears of over two 


what 
through bad accounts in each reve- 


nue account — Domestic Light -— 
Commercial Light—Power? 


(9) In’ your experience just now 
much of a problem is delinquent ac- 
counts; what is method of 
handling them and do you recom- 
mend any action other than that set 
forth in the Standard Interpretation 
ol Ratese. 

The readers of THE BULLETIN will 
be interested anj the foustécne aime. 


your 


wers which have been received, and 
which have been for lack of space 
tabulated so far as questions No. 1 
to No. 7 are concerned, and the ans- 
wer to question No. 8, with the final 
comments quoted in full: 

Q. 1—Nine answered yes—two 
allow one lapse to each new custo- 
mer—one allows one extra day and 


one recognizes valid reasons for 
delay. 
QO. 2—Two municipalities re- 


ported 4 pér cent, five Sper cent, 
one. per cent; one 8 percent wone 
1Q per cent. One l5eper center 
one 22 per cent. “lhe threcvastenre 
competitive territory, one of which 
reports the collection of discount 
penalties each month amounting to 
[4 per cent. O10 thesnetare vere 

QO. 3.—The answers to this ques- 
tion are difficult to tabulate, but in- 
dicate that abotit 75 per cent. of 
those who lose their discount are 
still at the énd of- the 
month, it being obvious that under 
the rules ithere-is no speciaNaeqsom 
why a customer having lost the dis- 
count should make any special effort 
to pay before the receipt of the fol- 
lowing months’ bill. 

Q. 4—The answers indicate dis- 
connections for failure to pay, aver- 


in arrears 
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age about one customer per 1,000 
each year, which if reduced to a 
monthly basis would give a num- 
ber too small to-be intelligently 
stated in percentage. 

Q. 5.—Seven municipalities make a 
charge of $1 before re-connecting a 
customer, and one of them in addi- 
tomecollects vay deposits OL ifa.asea 
Starantee tor iuture bills. In four 
municipalities no charge is made, 
and in three the question has never 
been raised as no connections have 
been cut; 

©. 6—Five municipalities report 
having cut the service to the same 
consumer more than once—the bal- 
ance reporting that this has never 
been necessary. 

Q. 7—Five municipalities report 
lessminaie ia Megrcent.; live erepor 
aboutec per cent; tour others esti- 
mating the number at from 3 to 7 


le Galdlitce 
Pe t Answers 


“By enforcing the Standard Inter- 
pretation of Rates and a system of 
notices both to the owner and ten- 
ant, after each collection, we have 
no trouble with our accounts. Ina 
few cases we have handed arrears to 
the town clerk to collect for us with 
the taxes and this plan is working 
out entirely satisfactorily.” 

C. W. SCHIEDEL, 
Secretary-Treasurer and Manager, 
Waterloo Water & Light 
Commission 

“Taking domestic lighting, com- 
mercial lighting and power together 
for the year 1916, our losses were 
not more than one-tenth of one per 
cent. We estimate that $100 would 
easily cover all losses in the electric 
department last year. In fact, our 


commissioners wrote nothing off for 
bad accounts. Perhaps last year was 
better than the previous years, but 
we have never lost more than $200 
or $300 in one season’s operations. 
“We: find that the only solution to 
this problem is to keep everlastinely 
notifying consumers in arrears. We 
have a system of collection notices, 
in the first of which we notify con- 
sumers they have not made payment 
for the previous month. If in ar- 
rears foretwou months,.we ask for 
payment before next discount date 
expires, and if longer we advise them 
we cannot longer give service unless 
payment is made by a specified time. 
As a last resort we give notice of 
disconnection within two or three 
days unless payment is received.” 
GAs CEARK Es ecretany. 
The Kitchener Light Commissioners 


“\Werdo= not stindait. necessany ate 
disconnect any customers for ar- 
rears: - Three years ago-we.discon- 
nected four or five commercial ser- 
vices who were two months in ar- 
rears and who were constantly 
neglecting to pay their bills, and we 
have had no trouble with them since. 
We allow no customer to go over 
two months in arrears.” 


If. peo PAPEETON:Secketaty, 
The Collingwood Water and Light 
Commission. 


“Practically nothing lost. Not over 
1/40. of-1. per cent, Where tenants 
default; vaccounts are ‘sents io the 
landlord. Collecting of accounts not 
difficult when handled promptly or 
by seeing the party personally.” 

Ho ARE NG secretary. 
Brampton Hydro Commission. 
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“Domestic “light, “ha per scetit:, 
commercial, .9 per cent.; power, .04 
per cent. The secret of collecting 
accounts is apparently eternal vigi- 
lance and necessitates keeping con- 
stantly after the delinquents till the 
account is settled.” 

O. M. Perry, Manager, 

Windsor Hydro-Electric System. 


“Domestic light, one-quarter of 
one per cent. —Commercialdiont, nil. 
Power, nil. Delinquent accounts do 
not give us very much concern as a 
rule. About one per cent. of our cus- 
tomers give us trouble and these bad 
pays are invariably the same ones. 
We use a system of white and pink 
notification of arrears. The white 
slip is used whenever an account has 
arrears that have been standing for 
two or three months, depending on 
the . consumer, but after three 
months, in most cases we attach a 
pink slip. We keep a record of these 
arrears in the form of red and white 
colored steel signals, which we slip 
onto the customers record card. On 
the day following the last discount 
day we send out and shut off the 
light or water wherever we find a 
red signal remaining. These signals 
are removed as the accounts are 
paid and checked off. We have our 
water accounts on cards the same 
size as the electric consumers’ re- 
cords and both departments are run 
in the same way. 

BG EL BisE: 
Secretary-Treasurer, 
The Preston Light and Water 
Commission. 


“Domestic and commercial light, 
about one-quarter of one per cent. 


Nothing lost on power during the 
past two years. 

“Up to the present we have not 
found the problem of delinquent ac- 
counts a serious one. We find that 
a final notice, which states that at 
the expiration of so many days the 
service will be discontinued is suffi- 
cient to effect a settlement. In some 
cases we insist on a deposit, suffi- 
cient to cover about two months’ 
bills, and this has saved us consider- 
ables trouble, and think this 1s" the 
best method of dealing with those 
whom you know to be slow pay.” 


ALB SCOTT,  oceretiry. 
Galt Hydro-electric Commission. 


“About two-thirds of 1 per cent. 
for domestic light, one-quarter of 1 
per cent. for commercial hight; one- 
tenthiof l-per centstor power 

“In our judgment we think that 
the present Standard Interpretation 
of Rates, and the Local Rules and 
Regulations, cannot be improved on 
very much, excepting in municipali- 
ties having competition. We would 
also: suggest, an tact wsutoe mt tate 
more systematic manner be adopted 
byr the smunicipalities) using 
power by keeping a black list of 
customers who'are dead beats and 
move from town to town; this to 
our minds would certainly help out 
a whole lot in lost revenues through 
bad accounts.” 


Joun J. HEEG, Sécretary, 
Board-of Light and Heat Cominiic= 
sioners. 


“We provide in our accounts for 
bad debts of 1 per cent. 

“The present method which we 
adopt in the handling of our custo- 
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mers is as follows, and the results 
we are obtaining appear to be, gen- 
erally speaking, satisfactory: 

Consumers one month in arrears: On 
the rendition of the current month’s 
bill a sticker is attached thereto, 
drawing attention to the fact that 
settlement has not been received for 
the previous month’s account. 

Consumers two months in arrears: 
Three days after the expiry of due 
date on current bill a final notice of 
arrears is forwarded advising con- 
sumer that failing to receive settle- 
ment to cover within three days, ser- 
vice will be discontinued. If the ac- 
count is still unpaid at the expiry of 
the three days a lemporary, Cut-ott 
Order is issued and given to the col- 
lector with instructions to collect all 
money owing or seal the meter. In 
Case a imeter is; sealed and, the ac- 
count still unpaid at the end of one 
further month, Meter Removal Or- 
der. is issued and meter removed: 

In instances where collectors are 
refused admission or cannot gain 
access to premises, the service is:cut 
at the pole. 

‘Oi course, as -you will realize, 
methods suitable in certain districts 
are not suitable in others, and among 
other things to be considered is the 
question of the nature of the com- 
petition. 

il, COUZENS; 
General Manager, 
Toronto Hydro-Electric System. 


“Womestic, (2/9 of leper, cent: 
PGommercialy Wy jeoLleperscent. 
ERower,-ly15-ombsper.cent, 
“Average, loiot Ieper cent. 
“About 5 per cent, of consumers 
are.in arrears at the expiry of ten 


days allowed for discount on second 
account rendered at which time col- 
lector is sent for collection of ac- 
count; 1f the same is not paid, notice 
is mailed that payment must be 
made within 24 hours or service will 
be disconnected. As a matter of re- 
commendation we feel that it would 
be better if all “house” lighting ac- 
COUNtSS (ips torsos and other wasmall 
accounts less than $1 be subject to 
a discOuUntBOls at leach 2UEper cent. 
and especially all house accounts less 
thane pie 
‘ie E. Nirre Ares Secretary. 
Hamilton Hydro-Electric Commis- 
sion. 


= he; percentages OisalOsS) Ora tie 
total revenue would be for domes- 
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We shaves one eclerk whos-devotes 
de-eoreat,  portiOne Ol. Nic ainie sto 
collections. He endeavors primarily 
to discourage the habit of missing 
the first month’s discount. Shortly 
after the date of expiry for payment 
of the account, he goes through the 
cards and sends out a form letter 
No. 1, courteously reminding the 
consumers sthate they = have =over— 
looked payment and thereby for- 
Teited. |O* per centeal ie 1ornl tetter 
contains this sentence—“As you are 
thevloser tomthesextenta ore Us-per 
cent. prompt payment discount, al- 
lowed off the monthly consumption, 
we believe you will appreciate our 
reminder and co-operate with us in 
our effort to avoid the accumulation 
of arrears whenever possible.” In 
the majority of cases this has the 
desired effect of bringing in pay- 
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ment of arrears with the following 
month’s account; should it fail to do 
so, a second form letter is sent out, 
drawing attention to the still exist- 
ing arrears, and also to the clause 
in their contract which authorizes 
the department to discontinue the 
service in case they fail to pay. This 
is followed up by a third notice 
within a reasonable length of time 
intimating that if the claim is not 
settled within a given period it will 
necessitate the discontinuance of 
service, and a final letter naming a 
specific date when the service will 
be discontinued unless the arrears 
are paid. In a great majority of 
cases this latter storm shacuthende, 
sired effect. We find it necessary in 
a number of cases for our collector 
to make a personal call, which per- 
haps is the most effective way of 
bringing about settlement. 
E. H. CAuGHELL, Manager, 
Hydro-Electric Commission of 
St. Thomas. 


“Domestic slight,) 1916, “ane stite 
neighborhood of $12 or $13, caused 
by a few families moving to the 
United States: 


“Commercial light, none. 
“Power, none. 


“We have been very fortunate in 
regard to our accounts, owing large- 
ly; -westhink, to-1he* face thatcous 
customers own their homes. When 
one does get behind and becomes 
careless we write them and to date 
it has usually brought about the 
desired result. We have had only 
one case of suing in the Division 
Court, when we obtained judgment. 
We are of the opinion that the 
Standard Interpretation of Rates 
covers the situation nicely. Our ex- 
perience has taught us that it is the 
same customers who usually get in 
arrears 


AA B LER sOecia Lease 
Woodstock Water & Light System. 


Window Feature in Transparent 


The transparent, or “trick” miur- 
ror can be used. effectively as the 
central feature of an after-dark dis- 
play. An electrical dealer who was 
offering a special sale of toasters 
Used as. the centre Or mis, times 
transparent mirror behind which a 
toaster was placed. By means of a 
small flasher he turned off his win- 
dow lights at intervals of thirty 
seconds, at the same time turning on 
the lights behind the mirror. This 
made the mirror frame and toaster 
the only articles plainly visible and 


concentrated attention the 


upon 
item the dealer wished to feature. 


When the main window lights were 
again turned on, the display showed 
how the toaster could be used. The 
effect of action gained by the change 
of lights in the window arrested the 
attention of everyone passing by 
and the effectiveness of the display 
did the rest. Care should be taken 
that the flashes are not too rapid: 
at least thirty seconds should be al- 
lowed between each light change.— 
Electrical Merchandising. 
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Relations Between a Utilities Department 


and the Public 


Bygone Buchanan 


General Manager, Public Utilitees Commission, London, Ont. 


HE ideal toward which a munici- 
pal department should constant- 

ly work should include the highest 
standards of service on the part of 
every officer and employee that it 
is possible to obtain, much criticism 
in the past having been hurled at 
municipal departments because it 
has been found that “soft jobs” were 
being found for persons absolutely 
unfitted and unqualified for the work 
they were presumed to conduct. Any 
operating department of a munici- 
pality; be it water, light, power, or 
other utility, is open to this particu- 
lar criticism and should be jealously 
guarded by the officers who are fin- 
ally responsible to the public for the 
proper conduct of such departments. 
A municipal water and light de- 
partment has almost autocratic pow- 
ers in conducting its affairs. Its way 
is smoothed in many respects by 


laws making sure the receipt of all 
charges billed against the water and 
light users. But these very benefits 
and privileges impose on such a de- 
partment the necessity for just 
treatment, high grade management 
and earnest endeavor. We are paid 
for the service rendered a municipal- 
ity, but the fact that it is a service of 
the public should bring with it to 
every ae persoll so seneaced-= tae 
thought of patriotic stewardship and 
the determination to give more than 
100 per cent. service. 

A highly important element of 
success in the relations under discus- 
sion is courtesy. No matter how 
thoroughly alive to business prin- 
ciples anyone may be, impolite de- 
meanor in meeting customers must 
eventually drive all such away with 
a feeling of ill treatment and resent- 
ment, and it requires but a short 
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time to pass the news of such dis- 
courteous treatment along the line, 
with the ever increasing increment 
of exaggeration which mouth-to- 
mouth tales always gather. One per- 
son acting discourteously can do 
more to rouse criticism of a muni- 
cipal administration than ten cour- 
teous persons can undo. Courtesy 
costs nothing but brings heavy.-re- 
turns on a small capital invesement. 


Closely akin to the element of 
courtesy is affability. We might al- 
most say that it is a part of courtesy. 
The telephone companies of the 
country advise ais all to use “the 
voice with the smile,” and there is 
pood, hard. sense in) thevadvices. Lt 
the: voice! witha ssmlemhas = peen 
found by long experience to be of 
value in a large business, how much 
more the face with a smile should 
be able to accomplish. 


“A soft answer turneth away 
wrath” comes’ to us from several 
thousand years ago, and few of us 
can give a soft answer without the 
accompaniment of a pleasant smile. 
In a town-not-far trom New York 
one of the department officials hav- 
ing to meet the general public in 
large numbers has for years been 
spoken of as one of the most accom- 
plished men in handling people who 
have grievances and who are deter- 
mined to show the town that they 
don’t intend to be stepped on and 
that the city employees will soon 
fnd out “who’s boss,” simply be- 
cause he persistently and even ag- 
gressively smiles and keeps pleasant 
until the irate customer is forced to 
give way before that genial face, 
and in almost every case leaves with 
a smile on his own face. It is the 


intelligent use of “the smile that 
won't come off” that turns many an 
enemy into a friend of the business. 


The last item on the personal side 
on which the author cares to touch 
is that of diplomacy. We may have 
authority to force a certain situation 
and accomplish our ends by this 
means, but to do so may produce bit- 
terness on the part of the aggrieved 
customer. It might be all right from 
the legal standpoint to call a man a 
thief when we feel that we have 
proved that a meter has been tam- 
pered with deliberately, and yet such 
cases care’ so difficult sof absolute 
proof that a quiet man-to-man talk 
with the suspected party probably 
produce admissions which could be 
obtained in no other way and lead 
to. the-adjustment, of the= case and 
full settlement of our money charges 
against the property, or make easy 
the prosecution of what might oth- 
erwise be a different case to prove 
1 <COULL: 


It might be all right for us to tell 
a person that we were going to per- 
form a certain function of our busi- 
ness because the law gives us the 
right to do it, and dismiss him with 
such a bald statement of the case, 
but by using a few words of explan- 
ation showing the necessity for 
carrying out this line of action in 
the way prescribed, and possibly in- 
cluding in such explanation the 
regret of the authorities that any 
one person should be inconveni- 
enced, there will be no hard feeling 
left on the part of any fair-minded 
men, the act of the department will 
be accepted as a necessary one, and 
such inconvenience as may be in- 
volved will be more easily borne be- 
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cause of the fair attitude of the de- 
partment official. 

General knowledge of all depart- 
ment activities should be possessed 
by as many as possible of those 
connected with the department, in 
order that a customer requesting in- 
formation shall not be passed from 
one to another seeking information. 
Those of us who are dealing with 
certain supply concerns in this coun- 
try know how aggravating it is to 
call on the telephone, explain our 
wants, be referred to Mr. Smith, ex- 
plain our needs in detail and be 


informed in dullest tones that Mr. 
Jones can tell us about these mat- 
ters, and on referring to Mr. Jones 
again to explain our desires, be in- 
formed by Mr. Jones that Mr. John- 
son 1s the proper person to give us 
the information. This may con- 
tinue until our patience is worn to a 
frazzle and we get tired repeating 
the formula which expresses our 
wants. 

The conclusion of the whole mat- 
ter is that our work is the service 
of the public, and must not be mea- 
sured by financial standards alone. 


Domestic Electric Appliance 
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By F. F. Espenschied 


GVEA wrdeal.-of- time sand 
MoOney.dre spent to increase 
the sale of household devices, and 
annual sales have reached very large 
proportions. It is true that such ap- 
pliances have to-day a fairly long 
useful life and are designed for rug- 
gedness and durability, but it is evi- 
dent sthat “sooner vom later “every 
article sold will need some repairs 
and often can be made to last many 
years longer by slight attention. 
The central station is not so much 
interested in the first profit, if any, 
on the device sold, but is greatly in- 
terested in its long continued use in 
the hands of the householder. This 
phase of the appliance business ap- 
parently, has, -noty zeceived s the 
thought and care warranted by the 
importance of the subject, and these 
remarks are prepared in the hope 
that they may lead to a better ap- 
preciation of the needs of the house- 
holder. 


When: it 1s recalled thats most 
domestic devices are used by women 
and that the average woman or man 
is, Nota» inechanical= Of wclectiical 
genius, we can appreciate the annoy- 
ance and even the danger attendant 
upon a damaged piece of electrical 
equipment in the home . If the de- 
vice qiseoreatly snecdedssit miay ape 
taken to some nearby repair man, a 
tinkersorea, Nandy itiend,- of seven 
down to the place where it was 
bought. In other cases the owner 
simply places the damaged device on 
a =shelieaic soon 1Oreets dis exist 
ence. From data gathered by large 
companies it appears that there are 
a great many cases where devices 
have been discarded simply for lack 
of simple repairs and in one case we 
recall that a central station supply- 
ing a large territory put on a tra- 
velling repair crew which made a 
systematic canvass and census of all 
domestic appliances in each town 
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served. Repairs were made gratis 
and it was felt that the data gath- 
ered, the good will engendered, and 
the more consistent use of the de- 
vices, amply repaid the expense 
incurred. 

There is also a personal and a fire 
hazard from damaged devices or 
repairs made carelessly, to say 
nothing of the actual money lost by 
customers who do not get full life 
out of expensive electrical devices. 
The writer believes that the subject 
of repairs is of sufficient importance 
tO, waftant. a systematic plan ol 
acuiom, and. one that. Caumceadity, 
work in with increasing sales and 
better utilization of electrical equip- 
ment. Such a plan could be started 
by notifying each domestic customer 
that’ any of his, domestic devices 
(perhaps excluding lighting fixtures 
and wiring if desired) will be re- 
paired free of cost for labor only if 
brought to the office and called for 
by the owner. Repairs to larger 
devices to be made at cost for time 
and material where a special visit by 
a repair man is necessary. Supple- 
ment this work by a travelling re- 
pair and census man in the case of a 
large town or city, and in the case of 
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a group of small towns by a district 
repair man or men, all travelling- 
men—repairs to be made free except 
for the actual cost of material used. 
These travelling men to make out 
detailed daily reports of all visits, 
repairs, material used, and particu- 
larly details as to all devices owned 
or used by the homes visited; condi- 
tion of wiring, lamps, fixtures, com- 
plaints, etc. This latter information 
should be carerully transterredito-a 
special customer’s card file system, 
using the same service number as 
the billing system, and will be a use- 
ful source of information for the 
local managers. Details can be ela- 
borated to suit local needs and. con- 
ditions. 


Data of this kind can be made of 
ereatest usevas sales. leadssancens 
used properly should assure a com- 
plete domestic electrical equipment 
in every home that can afford to buy 
devices, either for cash or on. time 
payments. 


Some such system would be a wel- 
come, and in the end a paying addi- 
tion to Hydro service, increasing its 
usefulness and popularity to a very 
ereat degree. 
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Byala: 


MONG the many problems to 

be met by Canadian manufac- 
tiers, aS-a result. ol the *huropean 
War, is that of placing at the dispo- 
sal of the overseas forces an ade- 
quate supply of the milk products 
for which this Dmoinion is justly 
noted. 


The Maple Leaf Condensed Milk 
Company, Ltd., whose plant is locat- 
ed at Chesterville, in the heart of 
a splendid agricultural and dairying 
section of eastern Ontario, is one 
of the front-line organizations con- 
nected with this industry. The fac- 
tory, which began operation in the 
autumn of 1916, now has a capacity 
of 130,000 pounds of milk during 
each 10 hours, and extensive addi- 
tions to the plant are contemplated 
in the near future. The farmers in 
the surrounding district are meet- 
ing the situation promptly and et- 
fectively, by extending their herds 
and installing milking machines and 
other power equipment. 
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Parker 


The preservation of milk in its 
natural state is a problem which has 
occupied the attention of industrial 
chemists for many-years. As early 
as 1810, an English patent was 
granted to De Heine, covering (“The 
Evaporation of Part of.the Water 
from Milk and its Preservation 
with Cane Sugar.” Other early Eng- 
lish patents on condensed milk were 
granted to Newton, in 1835; Grim- 
way, in 1847; De Lignac, in 1847, 
andi Erance: tovappert.ime toZ/: 
The first patent for a vacuum pan 
for evaporating milk was granted to 
Green, in England, in 1813. 


The object of these early inven- 
tors is clearly shown in Newton’s 
patent, which reads: 

“Kon préparine sniiike sor that 1¢ 
may be preserved for any length 
of time with its nutritive proper- 
ties and capable of being trans- 
ported into any climate for dom- 
estic and medicinal purposes,— 
this being effected by adding to 
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the milk a certain” amount (ot 
sugar and evaporating it by any 
suitable means, using only a gen- 
tle heat to quicken the operation. 
i@imeay aber bouche sto theecon= 
sistency of cream, honey or soft 
paste .Or -CVcha Into diy mca nce 
Cocoa, coffee Or featmay be eva- 


porated with it.” 


Dhesirst imstarice: on thesstiocess- 
ful manufacture of condensed milk, 
on a commercial scale in America, 
was-in 1856, by Gail Borden, foun- 
der of the present) firm of Borden’s, 
who, in that year, built a milk con- 
factory at Wolcottville, 
Wipato thes car also, 
con- 


densing 
Connecticut. 
there was little demand for 
densed milk, but, during the Ameri- 
can Civil War, a great demand was 
created and, from that time on, it 
has steadily increased. During the 
present European War, the market 
has been increased to many times 
the former production. 

In 1900, there were 4 condensed 
milk factories in Canada: 2 in Nova 
Scotia, 1 in Ontario and 1 in Prince 


A partial view of the vacuum tanks 
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Edward Island. The value of their 
products was $269,520. 

I nl1907, there were 7 of these fac- 
tories—the three additional estab- 
lishments being situated, one in On- 
tario and two in Quebec. Their pro- 
ducts were valued at $910,842. 

According =te7 the last Canadian 
census, in 1910, there were at that 
time 11 factories, with a total pro- 
duction valued at $1,814,871. . No 
definite figures are at present avail- 
able, as to the present number of 
factories in the Dominion, but the 
following table, showing the ex- 
ports of condensed milk for the last 
7 years, will show the growth of 
the industry: 


1911— 6,584,828 Ibs. Value.. $469 406 
1912— 4,389,350 Ibs. Value.. 305,678 
1913— 335,849 Ibs. Value.... 25,554 
1914— 9,339,382 lbs. Value.... 666,941 
1915—18,355,975 lbs. Value.... 1,181,300 
1916—13,247,834 lbs. Value.... 770,566 
1917—15,858,622 lbs. Value.... 1,371,610 


The milk supply for the condens- 
ing must be ample for the factory’s 
capacity and must be of the high- 
est quality. It is under the rigid in- 
spection of the factory and ¢on- 
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stant inspection is also conducted of 
thes sherdsa. pastures,.-barns. and 
dairies. Immediately after milking, 
the milk is cooled, aerated and 
stored in a cool place until brought 
to the factory. A small sample is 
taken from each can, for test pur- 
poses; and the milk, after. being 
weighed, is run through a filter into 
large receiving vats, where mechani- 
cal agitators keep the contents at an 
eveliey teniperarure.. ~Ehe sroom «11 
which these vats are located is kept 
as cool as possible and cooling by 
refrigeration is resorted to during 
hot weather. The cans brought in 
by the farmers are washed and ster1- 
lized by an automatic machine and 
returned to the patrons in the best 
condition for cleanliness and sanita- 
tion. 

The fresh milk is drawn from the 
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Three-phase motors on group drive 
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receiving vats into large copper 
receptacles known as “fore-warm- 
ers,’ by means of electrically-oper- 
ated pumps. Here, after the addi- 
tion of about 15 per cent. by weight 
of cane sugar, it is heated by a steam 
jacket to. a témpérature which 
varies with conditions and the sea- 
SONS sOLm Ne yedt Duta average 
condition would place it at about 130 
degrees F. The variation in the tem- 
perature is directed towards over- 
coming crystallization in the fin- 
ished product. 

The milk is now drawn by atmos- 
pheric pressure into the large cop- 
per vacuunrtanksa(see, Fics 2) and 
the condensing operation begins. 
The concentration is carried out at 
a vacuum of about 28 inches—the 
tanks being heated by means of a 
steam jacket and also by internal 
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steam coils. 
of about 140 degrees 
maintained. 


An seven temperature 
being thus 


The “condensing” takes about two 
hours: pamples aresdrawnmoiwat 
frequent intervals through a double- 
Sealed test. cup. The consistency is 
tested by means of hydrometers— 
the end-point being 35 to 36 degrees 
Beaume. As soon as the right con- 
BIStenGy 1s 1ODtaimedam( tise meine. 
when “the contents have reached 
about one-third of their original vol- 
ume) valves are opened and the fin- 
ished product is run into shallow 
vats, where it is cooled by a jacket 
of cold water. Mechanical agitation 
is carried on during the cooling pro- 
cess, to insure a smooth product. 

After cooling, the condensed milk 
is filled into cans and sealed—the 
heat of the sealing operation driv- 
ing out practically all of the free air 


in-the top ot the-can.. lie product 


One-sixth h.p., single-phase motors driving labeling and wrapping machines 
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will then keep in good condition for 
several years. 


It 1s smperative,,all throuch@ ihe 
process” of “manttiactntesmthaterne 
strictest * cleanliness” bey vobserved: 
The engineers of the company, from 
their, wide sexperience jm 
plants intthe United! States, selected 
a combination of individual and 
group motor drives, as best suited 
tovtheirmecds.. Theremre lGmouone 
at present installed, as follows: 


similar 


1—25 h.p., three-phase, connected to 
Rand air compressor. 

1—25 h.p., three-phase, connected to 
centrifugal pump. 

1—25 h.p., three-phase, connected to 
refrigerator plant. 

1—5 h.p., single-phase, connected to 
machine shop. 

1—2 h.p., three-phase, connected to 
water pump. 

1—5 h.p., three-phase, connected to 
churns and separators. 
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1—1 h.p., three-phase, connected to 
milk pumps. 

1—5 h.p., three-phase, for the group 
drive for agitators. 

1—3 h.p., three-phase, connected to 
miscellaneous group drive. 

1—2Z h.p., three-phase, connected to 
sealing machines. 

1—5 h.p., three-phase, connected to 
cane filler: 

1—-2 h.p., three-phase, connected to 
box nailer. 

1—3 h.p., three-phase, connected to 
sugar elevator. 

1—1 h.p., three-phase, connected to 
box elevator. 

1—1/6 h.p., single-phase, connected 
to can labeller. 

1—1/6 h.p., single-phase, connected 
to wrapping 
machine. 


As an inter- 
ruption of. ser- 
vice, even fora 
few minutes at 
certain times 
in the opera- 
tion, would 
cause great in- 
convenience 
and loss, the 
company has 
installeda 
steam - driven, 
direct-con- 
nected stand- 
by unit of 60 
kilowatt ca- 


pacity, which 
Canwesve | put 
into service 


at a moment’s 
TO hee. A'S 
teheies= <1. 6° 9a 
2,300 volt del- 
ta - connected 
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Two h.p., 3-phase motor driving a box-nailing 
machine = 
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machine, and the incoming Hydro- 
electricy feeders are 4.000" volt. “Y,” 
two separate banks of transform- 
ers are used and the switching from 
the Hydro to the standby supply is 
accomplished by a three-pole, dou- 
ble-throw switch, on the 220-volt 
side. 

ihe) Z5<h.px three-phase imotor 
dirivine sthes. Centritusal spump. es 
located on the tfiver-bank, about 
7,00UsTect- frome thesiactory andais 
controlled by a compensator, located 
in the engine room. Power is de- 
livered to the motor, over a single- 
circuit of No. 2 copper, carried on 
“Acme” racks on the town poles. 
This control, though somewhat un- 
ustal® has =<civenethe utmost satic- 


faction and a 
very consider- 
able economy 
in the cost of 
water supply 
has been 
effected, 


abveme Leak 
advantage of 
cleanliness, 
efficiency and 
fee on Dthye 
which can be 
effected by in- 
dividual motor 
drive, have 
been realized 
by the com- 
pany’s engine- 
ers and the re- 
sults have de- 
monstrated, 
beyond doubt, 
that the ad- 
ditional ex- 
pense incurred 
was fully war- 
ranted. 
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H.M.M.L., 248, 
Port Satp, Ecypt, October 8, 1917. 


Dear Hydro: 


As usual the censor stands in the 
way of my giving you any very 
interesting news of the doings out 
this way, so I will content myself by 
telling you that the work goes on 
about as usual. I am once again 
back on a regular routine after hav- 
ing my boat on the slip for a good 
overhaul and am out looking for the 
elusive Hun practically every day. 


We had@asittle schange siti me 
monotony last Saturday when we 
rescued a schooner which had run 
ashore about 12 miles from here. She 
was in too shallow water for.us to 
get near in the motor launch*-so:! 
went on board and after three hours’ 
work succeeded in kedging her into 
deep water, when we took her in 
tow and brought her here. The old 
Arab captain looked on me as an 
angel from the skies and called 
down all the blessings of Allah on 
my head. The vessel was packed 
with pomegranates, so I took what 
I considered the value of his bless- 
ings in a sackful of fruit. 

Outside Tor this we “are” pretty 
quiet here. My boat was on the slip 
six weeks altogether and during 
that time my brother and I man- 
aged to get away for a four days’ 
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Visit -t6O* Cairo, »SWe- CeLrtamiyve c= 
joyed the trip immensely and meet- 
ing a chap in the Sudan customs 
who spoke Arabic and knows Cairo 
well, we went everywhere with him 
and did not have to bother engaging 
a dragoman, or guide, who would 
have wasted our time taking us to 
places we did not want to see. 


One very interesting trip we made 
was down the Nile to the Barage, 
as it is called, where there is a 1¥%- 
mile dam across the Damietta and 
Rosetta branches of the Nile for the 
purpose of supplying water for irri- 
gation all over lower Egypt. 


The pyramids and sphinx we of 
course visited—and all that I can 
Save-alter Seeing, them ss mtiatet se 
ancient Egyptians must have been 
“some engineers.” However, I can- 
not begin to describe all our impres- 
sions of the place, so it will have to 
stand for the present. 


[shave received ‘the copies of HE 
BULLETIN and the copy of.the An- 
nual Report, all of which are most 
acceptable and for which many 
thanks. From:all I hear, the Hydro 
is busier than ever and you are hav- 
ing a problem to take care of all the 
staff. If this keeps on you will be 
piled two-deep soon. 


Sincerely yours, 


WALTER O. BOSWELL. 
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WINNIPEG, Man., Dec. 11, 1917. 


invest ditor, ur BULLETIN, 

Hydro-Electric Power Commis- 

sion of Ontario. 

OrontonOnts: 
Shik 

I was much interested by Mr. J. 
J. Heeg’s letter appearing in your 
November issue, and in view of 
your intimation that discussion 
would be welcomed, I take the lib- 
erty of writing you. 


Allow me to state first of all that 
jimicmtcotertapie that electrical in- 
spectors in Canada have as yet no 
association similar to those existing 
in the United States—if we had, 
many of the problems that come be- 
fore us could be discussed and some 
degree of uniformity of view ar- 
rived at. It should not be forgotten 
that the inspector’s point of view is 
vetywoitten, taken from a different 
angle from that of the central sta- 
tion engineer or superintendent, 
which may explain many divergent 
views expressed on a given problem. 

Commenting on Mr. Heeg’s vari- 
ous points as stated, let me say: 


(1) I would view the proposed 
plan of using the metal of the con- 
duit as a hazardous one, generally 
speaking, as its reliability would 
depend upon so many variable fac- 
tors. These would include the pur- 
poseful grounding of the secondary 
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distribution system ; the character of 
the means used to attach the neu- 
tral conductor at either end of the 
pipe itself; the question as to the 
possibility of the conduit being with- 
in reach of persons standing on wet 
ground with danger of shock due to 
difference of potential between sur- 
face of ground—say in early spring 
—and a deep ground made below 
frost line; the method employed in 
connecting sections of conduit to- 
gether—for instance, the interposi- 
tion of a junction box with lock nuts 
would be very hazardous in such a 
circumstance. Looking at this from 
an all round standpoint, I would 
imagine it a very risky plan likely 
to lead to unsatisfactory service to 
the customer with possibilities of 
danger to life and property. 

(20 Aiter twenty = years “experi 
ence of the problems met with in in- 
spection work, I am of the opinion 
that it would be a mistake to cut 
down the gauge of steel for boxes. 
These fittings when installed during 
the roughing process are light 
enough now, and in fact, I believe 
we will yet go back to cast iron con- 
Strliction. 1m /Certainecases ii -OLGer 
to secure the necessary security; 
the weak point to-day in conduit 
work is the unsatisfactory connec- 
tion between the conduit and the 
steel box. 

(3) I can see no objection to-this 
suggestion of an open work job or 
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in a knob and tube job, if such is 
allowed in your Province (in Win- 
nipeg, however, we do not allow 500 
volt wires to be concealed unless in 
complete conduit work), provided it 
can be demonstrated that the wiring 
contractor provides a workmanlike 
job in the construction of the cabi- 
net, particularly in the lining — my 
experience is that unless these are 
built of kiln dried lumber at a fac- 
tonyeticy are a source of “endless 
trouble to the inspector. My own 
ideas call tor locking Tot the service 
cabinet or provision for doors with 
strong spring hinges. The weak 
point to-day in the ordinary cabinet 
is the prevailing habit of leaving the 
door wide open, thus nullifying 90 
pet Celt, OF whe esdiety. tactor.. an 
fact, we might as well have it out 
altogether unless we can deal with 
this “open door policy.” 


(4) Mr. Heeg must surely be suf- 
fering itom thesuse oreOld-Code 
wires. Since we compelled the use of 
30 per cent. Pararwirée, awe have*al- 
most completely eliminated the 
trouble complained of. I suggest, 
however, it is necessary for the in- 
spector to use a Megger test apply- 
ing at least 500 volts, or better still, 
1,000 volts, on all service entrance 
Unless this is 
done it might not check a wireman 
up who has made joints in a straight 
run of pipe. 


wiring in conduit. 


(5) We have not as yet adopted 
the sealed service box, but will like- 


ly do so early next year, and it 
would certainly be necessary to my 
mind to seal “each and: every cus 
tomer’s feed even though the main 
service is locked, otherwise little re- 
lief from present intolerable condi- 
tions would be afforded. 


(6) Our rules have for the last 
twelve years insisted upon nothing 
less than Nov 10).B. Go tonsa ae 
mains of any job, however small, fus- 
iieatiiseat 2onampetesa. VV emsiame 
found on ordinary small house loads 
that this has cut out a great deal of 
the blowing of main-line fuses that 
formerly caused considerable trou- 


ble. 


with the extending use of cooking 


We are finding, however, that 
and heating-apphances that some 
definite schedule of service entrance- 
equipment is desirable for the guid- 
ance of contractors and wiremen. 
We are working this out with the 
idea of standardizing. the service 
conduit, cut out, cabinet and wires 
for a given kilowatt load, either in- 
Stalled-or) on basis (of *capacityavon 
circuits wired up. If the use of elec- 
tricity is to made as reliable as gas 
we must see to it that the customer 
has capacity sufficient for his maxi- 
mum demand, otherwise, the ser- 
vice will fall into disrepute. 


Yours» truly; 


F. A. CAMBRIDGE, 


City Electrician. 
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Severn System 


GENERAL—Work is progressing 
favorably on the construction of the 
transmission line from Barrie to Al- 
liston and it 1s expected that the line 
will be completed as far as Cooks- 
town by thescnd of January and 
ready for delivering power to the 
municipality of Alliston early in 
February. Work has already been 
started on erection of poles on the 
Beeton and Tottenham branch of 
this line. This section of transmis- 
sion lines constitutes an extension of 
faecmoeverin oystein south of Barrie 
tomsetve the municipalities in the 
southern part of Simcoe County and 
when completed will also include an 
extension to the town of Bradford. 


ALLIstoN—The construction de- 
partment of the Commission have 
started work on the rebuilding of 
the Alliston distribution system and 
this municipality will probably be 
served with Hydro power from the 
Severn System during the month of 
February. 


CoLDWATER—The municipality of 
Coldwater has recently completed 
the construction of an extension to 
its local system to serve the Higgin- 
son stone quarry which supplies 
crushed limestone for the Sudbury 
smelters. 


ELMVALE—The municipality of 
Elmvale has secured the load of the 


Copeland Flour Mills in its munici- 
pality which will increase the Elm- 


vale power demand to the extent of 
100 horsepower. 


MripLtanp—The shipbuilding plant 
of the Midland Dry Dock Company 
is rapidly nearing completion and 
this company, inside of six months, 
expects to be taking 1,000 horse- 
power from the local Hydro System 
for the purpose of Operating ats 
plant. This load will practically 
double the present demand in the 
municipality of Midland and will be 
of great advantage to the town in 
general. 


OrILLIA—The new Swift Rapids’ 
development belonging to the muni- 
cipality of Orillia was placed in 
operation during the latter part of 
the month of November and is now 
serving the town with the exception 
of a small amount of power which is 
being taken from the Wasdell’s de- 
velopment. It is expected that the 
Orillia plant at Swift Rapids will be 
able to place in operation a third 
unit early in the month of January 
and that they will soon be able to 
deliver power to the Commission 
from the Swift Rapids’ plant. 


PENETANG—The municipality of 
Penetang has finally succeeded in 
securing the power load of the Cope- 
land Flour Mills which will increase 
the town’s demand to the extent of 
about 100 horsepower. 
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Eugenia System 


GENERAL—Work is progressing 
favorably on the extension to the 
Eugenia development which in- 
cludes the installation of a 4,000 h.p. 
unit and the extension to the power 
house to include additional trans- 
former capacity and _ switching 
equipment. It is expected that the 
new unit will be in operation in 


about four or five months. 


ARTHUR—The municipality has 
secured two additional power custo- 
mers -both of: which intend ato se 
power to operate flour and chopping 
mills. The power demand of the 
municipality will be increased by ap- 
proximately 100 h.p. due to these 
additional loads. 


CARLSRUHE AND NeEustTaAptT—The 
municipaliteis of Carlsruhe and 
Neustadt were connected to the 
Eugenia System in the early part of 
the month of December and are now 
being served through the Hanover 
substation. 


EuGENIA VILLAGE—An additional 
customer has been secured at Euge- 
nia Village, in the nature of a chop- 
ping mill and as the Flesherton feed- 
er from the Eugenia development 
serving Artemesia Township and 
Flesherton Village has in the past 
customers 


been serving lighting 
only, this additional power load will 
tend to greatly improve the load fac- 


tor on this feeder. 


HANOVER—The municipality of 
was cOnuected to the 
System on November 

distribution system in 
municipality is now 


Hanover 
Eugenia 
13: Lhe 


the being 


reconstructed by the Commission’s 
construction department and it is 
expected that in the course of a few 
months, the municipality will be 
thoroughly equipped for taking care 
of any hghting or power customer 
desiring service. 


SHELBURNE—The municipality has 
secured an additional power cus- 
tomer in the nature of the Hamilton 
Milling Company and the demand in 
this town is now double the previous 
demand, due to securing this load. 


Niagara System 


BarTtoN TowNsuip—The Barton 
Township Council is submitting a 
Hydro-Electric Enabling By-Law 
and a Hydro Money By-Law for 
$55,000 to the ratepayers at the com- 
ing municipal elections. 


SANDWIcH — The installation of 
one of the large rotary converters 
in the plant of the Sandwich Salt 
Company, has been completed, and 
a small block of off-peak power is 
now supphed to this com- 
pany. This power is being used for 
the-‘manttfacture: of ‘chemicals sion 


being 


war munitions. 


STRATFORD—The work of building 
a new 26,000-volt sub-station at 
Stratford and installing the neces- 
sary equipment therein will be com- 
pleted in three or four weeks, after 
which time all of the municipalities 
supphed from this station will re- 
ceive their power at 26,400-volts in- 
stead of 13,200 volts as at present. 
This change will result in much bet- 
ter voltage regulation in the muni- 
cipalities in this district. 


* 


*. 
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NIAGARA SYSTEM 


25 Cycles. 


Acton © @ @ee2eee2808008 


Ailsa Craig . ......s-0. 


Ayr e°@ e@eeoeeeerroeseoee 
BACON 6 en eic ace sinters ove naa 
Beachville ....... 
Blenheim ......... 
Boltoreaic ie ere <rbisiete ais 


Bothwell . . ........-. a 
Brampton ¢: sic css 0s) 
Brantford i. o Wee seis 08 A 
Breslau.) oo sfesiedseeice - 


Burford . . 
Burgessville . . ..-.scee 
Caledonia ...... 


eeoeee 


Chatham ......... Slee 
Clintons sos segere ses 
Comber .. ....... eee 
Dashwood ?.0 0 cesses . 
Delaware .. .....-.+.- f 
Dorchester . . ......-.- 4 
Dresden . . ..ccees arsine 
Drumbo .. ......- eiargiavs 
Muh lines sek peewee eee ais 
PP AINGAG ios, Mercleie s\aisca sioKs ‘ 
PVUGCEOM clear ctiss. o crelateceiersie : 
Blmira eee is kid ce veil ees 
Elora es se @eceoevaevea#eeeoe e282 
Embro oe @eeeoeeoee e@eeoeoevesoe 
Exeter e@@ e222 ee #8 e888 ° 
WOTPUS 6) c.f eie eic.e cece tislere é 
Worest 5.205 wicie) sais eidie'siarere ‘ 
Galt eo e eseeocoevooeveesee08% 0 
Georgetown ...... Hees he 
Goderich . . .......- ‘ 


Grantham Township Bot 
Granton . 2. ccccceccees 
Guelph . 2 ..secescccecse 
Hagersville . . ....-cec5 
Hamilton ° e Ht tt a ihre 
Harriston .. 
Hensal! . 
Hespeler .. .... 
Highgate... .... 
Ingersoll . . ....+0.- 
Kitchener .. ...-cceees 
Lambeth .. ....-.-0-% 5 
Listowel .. 
Londons ose visas store once 
TUCAN 7s Se picts S10 0'elevewieiace 
Lynden 66s ccc cccccws 
MILTON sien 6 acait eleleceisiace ut 
Milverton . . cocccsccce 
Mimico @ e ecocoeeeov eee od 
Mitchell ese eovvoevovoeeeee7eo@ 
Mount Brydges ... 
New Hambure........ 
New Toronto .. .--ece 
Niagara Falls . . .-c+e. 
Norwich . . ccocccscere 
Otterville . 2. cc.ccccees 
Palmerston . . --ceceee 
Paris e J e@eeeoeoeeaeoeeeoe eo 


e@ocevce eooee 


eee ee 


Petrolia oe © ee8e0e0e00%8 — 


Plattsville . . secccccee 
Point Edward eeooeeeeoso 
Port Credit . . occcccee 
Port Dalhousie ........ 
Port Stanley eoeeveseeee 
Preston . @ eooeeee eee 
Princeton e ° e@oooveeeoe oe 
Ridgetown 
Rockw 

Rodney .. eooeceaevoeveoeo ooo 
Sandwich e e e@eoeeoovoeeeoe@ 
Sarnia es e eeeevoeoeeeoeed 


eeoeceereeeere 


e@e @ee000080808 


Pop. 
1,735 


586 - 


3,077 
11,676 


~ 


Pop. 

Seaforth . . .-.-0..-+-- 1,964 
Simcoe e se @eeoeeseeseeeve28 4,061 
Springfield .............. $ 442 
St. Catharines ......... 17,880 
St. George .......c0006 600 
Sti Jacobs: \o-cs.sneoe oes 400 
St. BYYVIS hau. Sotoreehne 3,958 
St. Thomas ..... sienaiist s 17,174 
Stamford Twp. .....-. 3,418 
Stratford ers cance see 17,081 
Strathroy Fis aswwrciceent veroe 
Streetsville . . wcsseces 539 
MEAVIStOCK #35) \erera%s ures serene 1,009 
Thamesford .. .csccecce 504 
Thamesville . 2 secseoee 769 
Thorndale . . .sccceseae 250 
THDULY | oie) oleae anelorcieicesnnn ed £0: 
Tillsonburg . csccscceee 8,084 
Toronto . . seosececees 463,705 
Toronto Twp. .cccceses 4,875 
Walkerville . . ....+--- 5,096 
Wallaceburg . . eesceee 4,107 

* Waterdown . . eeccceee 785 
Waterford . . ce.es0 Parle aan Ka I 3 

» Waterloo 2). weccesccece 4,956 
Ge Watiord® ocdeiiiecsccse's aoe 1,221 
Weellandi once es aectacecke sis 1,243 
West Lorne. .......... 724 
Wellesley: = os cissntestcas cass 583 
he WWIESEOT © 6-5 hits aicie oo atere aioye 's 2,156 
Windsor’. 6 weccedscece 24,162 

- Woodbridge .. ......-- 639 
Woodstock .. ...-. .--- 10,084 
Wy OMIN eo) 9S) sisis: ste lels wiles 544 
Asta (el ole” ginariog a wanyiAtariy pees 450 


Total 976,272 


SEVERN SYSTEM 


60 Cycles. 


Barrie . @ ©2820309009292098909080 6,453 
Camp Borden ........-. 


Coldwater . 2 cecceccese 579 
Collingwood . . .....-- 6,061 
Creemore . . cecccccoee 585 
Elmvale . . ccceccescccs Q75 
| Midland . . cecccceceee 6,258 
Orillia seer ce sees Aeisieere ey 8 15448 
Penetange . 2 cccccccece 3,928 
Port McNicoll.........0. 500 
Stayner % 0s) sic sccic vncos 972 
Victoria Harbor ....... 1,477 
Waubaushene .. ...... 600 
Total 35,936 
WASDELL’S SYSTEM 
60 Cycles. 
Beaverton ...-ee-.-ee+- 1,015 
Brechin 4 cece cce cece 215 
Cannington . « .cccccece 903 
Sunderland . 2. ..cccece 570 
Woodville . 2 wocccocee 888 
Total 3,091 
ST. LAWRENCE SYSTEM. 
60 Cycles. 

Brockville eo °@ eooeeooeoe 9,428 
‘Chesterville . . ccccccces 854 
Prescott . . ecccccccese 2,740 
Williamsburg . 2 ccccece 100 
Winchester .. o-s.+-+- 1,065 
Total 14,187 


PALITIES 


EUGENIA SYSTEM 
60 Cycles. 


ALON erties cele aiekine eile 700 
Artemesia Twp. . ...-.- jah 
PATER Cher hie eattrele euiel oc8 - 1,041 
Chatsworth eo e @eoeceeoe ee 374 
Chesley es es ee @e@eeeeeovee ed 1,975 
Munda sss eee wie ote eicie's 721 
Ura ys 2b s Sie se wiatere's 1,600 
Elmwood .. e@eeoeveveaedeecee 500 
Flesherton . . sscsccoes 428 
Grand Valley .. ...... 644 
Hanover e e e@eoeeeoeeeeo os 3,221 
EVOMstebmes ss oo ssc esas ete e 285 
Horning’s Mills ....... 350 
Markdale . ¢, wscccceoce 989 
Mount Forest .......06 1,941 
Orangeville . . eceeeeve 2,493 
Owen Sound .. .e.eee-- 11,910 
Shelburne . 2. ceccscccesoe 1,115 
Tara oe e sleglinentite 590 

Total 30,877 

OTTAWA SYSTEM. 
60 Cycles. 


Ottawa @ © @e e200 089298 100,163 


PORT ARTHUR SYSTEM. 
60 Cycles. | 
Port Arthur ........... 14,307 
MUSKOKA SYSTEM 
60 Cycles. 


Gravenhurst e ae eeee7080 1,702 
Huntsville . . sseccseee 2,395 

Total 4,097 
CENTRAL. ONTARIO SYSTEM. 

60 Cycles. 

Belleville ee Bore tomate ea 12,277 
Bowmanville ....+..--» 38,655 
Brighton ss < cccsccccces. . Loot 
Cobourg’ a 6. sicesis veces 4,712 
Colborne: oi. tac ees. siee 1,012 
Deseronto 2. esccscsece 2221 
KIM SStOMi as ov nics Caieiecons VR AR YS 
Lindsay “siecir Op SR AE 7,481 
Made 82 is ie sie oe sere 1,179 
Millbrook Rig iarivelavc'a 4 abiank 835 
Napanee .........--2-5 2,926 
Newburgh . .. cccccceee 486 
Newcastle .°. scecccssee 611 
Omemee ..... Moe celeste nhs 482 
OPONO give setess 6 sid eave Rist 700 
Oshawa . so ccccccceee ; 8,240 
Peterboro . . ..--e-- eos 20,426 
Port Hope . ....+.-++-- 4,649 
Stirling: sis oes Medes esse 732 
Trenton e 86° @eeeseveveeed 5,000 
TWeEGws Goce cesceneece set 1,004 
Whitby © © ©6088 099008 2,864 

Total 104,514 

NORTHERN SYSTEM. 
60 Cycles. 

Callander . c scccoccccce 650 
Nipissing ® eo @eeaoend00e080 400 
North Bay @eeoee000088800 9,855 
POWASSAN 2 o ceocccecce 575 

Total 11,480 
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